Pancreatic islets activate portal vein endothelial cells in vitro.
This study assessed the active role of the portal vein endothelium in the functional loss of pancreatic islet (PI) grafts, considered in the context of PI transplantation for treatment of type I diabetes mellitus. We hypothesized that PI engraftment may be jeopardized by portal vein endothelial cell-induced activation of host T cells. We designed an in vitro system using portal vein endothelial cells (PVEC) from Lewis (Lew) rats and PI from Brown-Norway (BN) and Lew rats. PI were co-cultured with Lew PVEC for three days. The PI were removed and trypsinized PVEC were divided into three groups: (A) PVEC not exposed to PI; (B) PVEC exposed to syngeneic PI; and (C) PVEC exposed to allogeneic PI. The groups were analyzed by flow cytometry for ICAM-1 and MHC Class I and Class II molecules. Functional assays of lymphocytes (ie, lymphocyte proliferation assay, 51Cr release assay, and cytokine release assay) were also performed. We observed MHC Class I and ICAM-1 upregulation on PVEC after PI contact. MHC Class II molecule was not upregulated on PVEC after PI exposure. IL-6 production was increased non-specifically following PI coculture with PVEC. TNF-a was increased only after allogeneic PI-PVEC coculture. PVEC exposed to either allogeneic or syngeneic PI could not stimulate naïve splenocyte proliferation or cytotoxicity. We conclude that PVEC allo-PI interaction results in increased ICAM-1 and MHC Class I expression on the PVEC. Neither lymphocyte proliferation nor cytotoxicity could be enhanced in response to enhanced MHC Class I and ICAM-1 expression, which was associated instead with non-specific inflammatory cytokine release.